The results obtained by means of ROC curve showed that MoCA is a good screening test to differentiate elderly with Alzheimer's disease from mild cognitive impaired ones with 82.2% sensitivity and 92.3% specificity. Also, we perform an MANOVA and the results suggest significant differences between the three studied groups.
Introduction
The Montreal Cognitive Assessment test (MoCA) is a brief screening instrument that assesses a wide range of cognitive functions (such as executive functions, visuospatial abilities, Naming, memory recall, Digit span, Sentence, abstract reasoning and orientation) necessary for Mild Cognitive Impairment (MCI) and dementia diagnosis (Nasreddine et. al 2005) . The test time is estimated in 20 minutes and the maximum possible score is 30 points. The cuttoff point to MCI is 26 points and a score above 26 is considered normal (Nasreddine et al., 2005) . Nasreddine et. aI. (2005) presented in the original study 87% specificity test in excluding normal elderly and 90% sensitivity to detect MCI. Also, the sensitivity to detect AD cases with MoCA was 100% (Nasreddine et al. Al 2005) . Due to their psychometric characteristics and utility in these cases, this test was validated and adapted in different countries (Rahman et al, 2009; Sarmento, 2009; Tsai, et al, 2011; Freitas, et al, 2011) . In Brazil, the recent study of Memória (2012) provided good psychometric characteristics to this test.
According to the new diagnostic criteria for the investigation of AD, the use of neuropsychological tests can increase the comprehension on the preserved capacities of these elderly, helping to adjust treatment (Albert et al, 2011; McKhann et al, 2011) . It is known the existence of several screening tests in the field of gerontology and usually those with a greater precision are used (Heinik et al. Ai. 2004 ). Despite, Nasreddine et. aI. (2005) discusses the current concepts of aging, especially MCI and points out that new assessment tools become essential for these population, considering MCI as a recognized problem with specific diagnostic criteria and that implies a high risk of progression to AD. Within this context, the MoCA has been suggested as an effective instrument to help screening MCI and AD diagnosis (Nasreddine et. Al 2005) . Its simplicity and fast administration makes it usefull in clinics and hospitals, facilitating the healthcare team work once it covers the majority of cognitive domains and have a high sensitivity to MCI (Nasreddine et . al 2005) . According to Nasreddine et. al. (2005) MoCA intends to fulfill an urgent need which had not been answered by other screening instruments available to detect MCI patients and differentiate them from normal and AD elderly.
Hence, investigate its utility in differentiating AD, MCI and control elderly in a brazilian sample assumes relevance, especially with elderly with more than four years of educational level, once this is a important variable in AD and MCI diagnostic. Several studies suggests problems in differentiate cognitive functions on AD and MCI elderly with higher educational levels, because of ceiling effect of some cognitive tests (Cecato et al, 2012; Fuzikawa et al, 2007; Aprahamian et al, 2010) increasing the importance of the present study.
Thus, considering the importance of early diagnostic of demential syndromes, as well as, the importance of MOCA as a diagnostic test for dementia and MCI, a widely used instrument in the world, the aim of this study was to analyze the MOCA utility in differentiating MCI, AD and control elderly with more than four years of educational level.
Method
The cross-sectional study occurred in the Institute of Gerontology and Geriatrics in Brazil and initiated in April 2010 and ended in December 2012. 136 elderly subjects aged over 60 years, both genders and educational level over 4 years, were studied. This sample was composed of three diagnostic groups that are better described below.
Patients with other demential syndromes such as vascular dementia, temporal frontal dementia, Lewy bodies, or any other clinical frame that would suggest nonAlzheimer's dementia were excluded from the sample. We also adopted as exclusion criterion patients with severe dementia (Clinical Dementia Rating ≥ 3) (Hughes et. Al., 1982) , with a stroke story, both hands paralysis, major depressive disorder, Parkinson's disease, tremors, severe hearing and visual impairments and less than 4 years of schooling.
The diagnostic criteria for dementia, were based on DSM-IV (APA, 1994) and NIA-AA (National Institute on Aging -Alzheimer Association) AD criteria (McKhann, et al. Ai. 2011) . For the diagnosis of MCI, Petersen et. al. (2001) Petersen et. al. (2001) , in MMSE and CAMCOG memory subtests based on its normative population. Considering the many different MCI criteria (Memória, 2012) , we adopted Petersen´s et. al. (2001) and a detailed clinical evaluation made by a experienced gerontologist and included in the sample only MCI patients in which agreement in these two were found.
As MoCA scores were considered as dependent variables in the present study, it was not used as diagnostic criteria. All AD and MCI diagnostics as well as neuropsychological assessment were made by a experienced Gerontologist. Neuroimaging and other neurological exams were made to investigate whether the participants fulfilled inclusion criteria, i.e. did not have any other neurological problems that justified the symptoms. The inclusion criteria for the control group (CG) were scoring above the cutoff points on neuropsychological tests, have no dementia symptoms, GDS score lower than 7 and not have problems to perform daily living activities.
Instruments and Procedures
All patients were submitted to detailed clinical and neuropsychological screening evaluation.
Neuropsychological tests applied were Cambridge Cognitive Examination (CAMCOG) (Roth, et. Al., 1986) , MiniMental State Examination (MMSE) (Folstein, et. Al., 1975) , the Clock Drawing Test (CDT) (Mendez, et. al., 1992; Shulman, et. al., 1993) , Brazilian version of MoCA (Sarmento, 2009) , Geriatric Depression Scale (GDS) with 15 short items (Yesavage, et. al., 1983) , Pfeffer Functional Activities Questionnaire (PFAQ) (Pfeffer, et. al., 1982) and verbal fluency test (Brucki, et. al., 2003) .
CAMCOG is a cognitive battery that integrates the Cambrigde Mental Desorders of the Elderly Examination (CAMDEX), developed by Roth, Tym, Mountjoy, Huppert, Hendrie, Verma and Goddard (1986) . The maximum score is 107 and the cutoff point to dementia is 80 points. Its subtests assesses memory, Digit span, concentration, Sentence, praxis, abstract thought and perception.
MMSE were developed by Folstein, Folstein and Mchugh, in 1975 and have a maximum score of 30 points with cutoff points for dementia varying with patients educational level. Verbal Fluency is one of the simplest tests to assess cognitive impairment in initial phases of demential syndrome (Henry & Crawford, 2004) . Brucki, Nitrini, Caramelli, Bertolucci and Okamoto (2003) suggests cutoff points according to schooling years and vary from 9 to 13 points. The semantic type was employed in fruit category, and in words with M, the phonemic type was used. The CDT criteria were based on Mendez and Shulman.
After the clinical and neuropsychological evaluation we performed an interview with an informant or a relative with daily contact with the respective elderly in order to report possible symptoms and add other relevant information such as behavioral changes. All patients were submitted by MoCA test after been diagnosed.
Statistical Analysis
To consider the sample calculation we used a 5% significance level and sample error (confidence interval).The minimum number of participants would be equal to 101. The collected sample from April 2010 to December 2012 totalized 136 participants, reaching the minimum sample size required.
All collected data were analyzed by SPSS 15.0 system (2007). Firstly, descriptive statistics concerning the sample distribution (age, gender and education level), setting a significance level of 5% were made. The variables were described by using frequencies and means with standard deviations. Most of sample were women, (89, 65.4%), and the mean age was equal to 75.74 years (± 7.38) (minimum = 60, maximum = 92). The sample has a higher number of elderly people with more than 9 years of study. (58.8%).
The CG mean age was equal to 71.82 years (± 6.89) (minimum = 60, maximum = 89), with 74.4% women and mean educational level of 7 years (SD=1,75). The AD group showed mean age of 77.92 years (± 6.97) (minimum = 64, maximum = 91) with women comprising 63.5% and mean educational level of 7 years (SD=1,80). MCI participants have had a mean age of 76.60 years (± 7.06) (minimum = 63, maximum = 92), with 60% women and mean of 6 schooling years (SD=1,94). The frequency of the variables age, sex and education shows the large participation of women in the three diagnostic groups and higher mean age in the AD group.
In spite of the different educational levels (X 2 =9,15; p=0,517) and age range (X 2 =7,35; p=0,356) of the three groups, they did not provided significant differences. The sex frequencies also did not differ significantly between groups with all of them having a predominancy of women. This research was approved by the Ethics Research Committee (process number 54/11). Table  1 shows these results. Other analyzes were made by ROC (receiver operating characteristic) curve and the results showed that MoCA total score is effective to differentiate MCI and CG, with a sensitivity of 82.2% and specificity of 92.3% (area under the curve =0,94; cutoff point=25), as well as to distinguish between CG and AD, with 98.1% sensitivity and 100% specificity (area under the curve=0,99; cutoff point=23). These data suggests that for high education level elderly, MoCA has good accuracy in the differential diagnosis of MCI and AD. Figures 1 and 2 presents ROC curves. In order to correct type I error in MoCA measures we perform a MANOVA with the three groups as independent variable and MoCA subtests measures and total score as dependent and the results suggested significant differences between the three studied groups overall (Wilks Lambda =4,21; p=0,000). The Student, Newman, Keuls post hoc analysis results are presented in 
Discussion
This research aimed to analyze the accuracy of MOCA sub tests by comparing healthy elderly, MCI and AD with more than 4 years of schooling. Regarding the cognitive performance of elderly, many studies point to the importance of neuropsychometrics ratings in the differential diagnosis of dementia describing a common concern which is the search to find a test with higher predictive value for the differential diagnosis of mild cognitive impairment specially in elderly with low educational levels (Gainotti, et . al., 1994; Giovannetti, et. al., 2001; Gold, et. al., 2007; Pedret-Valls, et. al., 2011; Cecato, Fiorese, Montiel, Bartholomeu & Martinelli, 2012) .
Considering the MoCA test, the presented data show that the majority of its sub tests can differentiate the three studied groups. The results shows that Trails, clock test, Rhinos appointment, Sentence, abstraction, delayed recall and orientation were important measures to differentiate the groups. In these sub tests can be observed the highest errors rates in the AD group. The MCI group had intermediate scores which means they did not achieve enough points for healthy elderly, but also did not get lower scores that suggests dementia.
The Cube, Leo and Camel / Dromedary Naming and Digit span sub tests were not important in differentiating the groups. Regarding the cube task, the participants showed very similar error rates in all three groups. Also, the naming of animals and Digit span test showed similar hits percentage within the groups.
MoCA was developed as an assessment tools for help diagnosing MCI and mild dementia (Nasreddine, et. Al, 2005) . When compared to MMSE (one of the most widely used screening instruments in the world), the MoCA has more memory and executive function items (Nasreddine, et. Alma, 2005) , and a more structured language subclause (Cecato et. al., 2010) . In this research it became clear that MOCA has accuracy and could be usefull in helping diagnosing and differentiating clinical frames (MCI and AD) and could also help detect MCI because of its power to differentiate this group of CG what could be usefull to prevent progression to AD. Other studies also indicate the effectiveness of the MoCA as an instrument to facilitate the MCI differential diagnosis.
Another study that supports the hypothesis that MoCA is an effective tool for helping diagnosis of cognitive impairment was conducted by Markwick, et. al. (2012) . The authors discovered that even cognitive impaired patients can present MMSE normal scores and lower scores in MoCA. The results showed obvious decline in the MoCA subtests, and the conclusion reached by the researchers was that MoCA appears to be a more sensitive screening test than MMSE for early detection of cognitive decline.This data is consistent to results found in this study, in which MoCA has good sensitivity and specificity in differentiating MCI cases of AD and normal elderly.
The educational level also reinforces the hypothesis of better performance in MoCA compared to other instruments, since the sample corresponds to elderly people with more than four years of study and the differences in schooling years between the groups were not statisticaly significant (X 2 =9,15; p=0,517). New researches could have better control on this variable, because of its relevance on cognitive assessment. Nevertheless, this research points out that MoCA can be a good screening instrument to assess the studied clinical frames in elderly with higher levels of education, helping differential diagnosis of MCI and AD. It is worth to mention that the AD diagnosis is complex and demand other clinical remarks to assert. Its worth to note that dementia diagnoses requires evidence of functional declines and MoCA does not assess that. Hence, it may be usefull in screening cognitive aspects of demential frames and MCI that can help the proper diagnose.
As detailed above, the test MoCA is better structured than MMSE, with more memory items as well as language and executive functions tests (Cecato et al, 2010; Nasreddine, et al, 2005) . We can conclude that MoCA is an appropriate instrument for help mild cognitive impairment diagnosis among brazilian elderly, with over four years of study, showing predictive value in differentiating AD from MCI. Further studies are needed with larger numbers of participants to yeld validity evidences to the test also for elderly with low educational level.
